Proteomics analyses revealed the reduction of carbon- and nitrogen-metabolism and ginsenoside biosynthesis in the red-skin disorder of Panax ginseng.
Red-skin disorder (RSD), a non-infectious disorder in Panax ginseng, impairs the quality and yield of ginseng and impedes continuous cropping. Since the mechanism of this disorder is unknown, there are no effective prevention measures for RSD. The proteomic changes in RSD ginseng were analysed in this study by two-dimensional electrophoresis (2-DE) and isobaric tags for relative and absolute quantification (iTRAQ). The differential expression of 137 proteins (60 from 2-DE and 77 from iTRAQ) was identified in RSD ginseng as compared with healthy ginseng. Most changes are related to carbon- and nitrogen- metabolism, redox homeostasis, and stress resistance. We also found that the concentration of metal elements, such as iron (Fe), aluminium (Al), and manganese (Mn), was significantly increased in RSD ginseng. These increased metals would be chelated with phenols to form red spots on the ginseng epidermis. Moreover, RSD disturbed the carbon and nitrogen metabolism and affected the biosynthesis of nutrients (sugar, proteins, amino acids) and active components (ginsenosides), which reduced the survival rate and medicinal value of ginseng. These differences between RSD and healthy ginseng will contribute to the understanding of RSD mechanism.